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TASK  ANALYSIS  AND  WORKLOAD  PREDICTION  FOR  THE  MH-47E  MISSION 
AND  A  COMPARISON  WITH  CH-47D  WORKLOAD  PREDICTIONS 
VOLUME  II:  APPENDIXES  A  THROUGH  N 

INTRODUCTION 

This  two-volume  report  describes  the  methodology  used  to 
conduct  a  comprehensive  task  analysis  of  the  MH-47E  mission  and 
the  results  of  the  analysis.  Information  provided  by  the  MH-47E 
mission/ task/workload  analysis  was  used  to  establish  a  data  base 
and  to  develop  a  computer  model  that  predicts  workload  for  the 
MH-47E  pilot  and  copilot.  Assessments  of  workload  produced  by 
the  model  are  compared  with  the  CH-47D  baseline  model  to  assess 
the  impact  on  workload  of  the  high  technology  modifications  made 
in  the  MH-60K  aircraft.  The  complete  explanation  of  the  Task 
Analysis/Workload  (TAWL)  methodology  for  performing  the  mission/ 
task/workload  analysis  is  contained  in  Volume  I  of  this  report. 

Appendixes  A  through  G  present  the  results  of  exercising  the 
CH-47D  workload  prediction  model  and  the  task  analysis  of  the  MH- 
47E  mission  scenario.  The  task/workload  analysis  and  model  con¬ 
struction  phases  of  the  CH-47D  are  described  in  a  report  by 
Bierbaum  and  Aldrich  (1989).  The  graphs  in  Appendixes  A  and  B 
present  the  workload  predictions  for  the  pilot  and  copilot  for 
each  of  the  38  UH-60A  mission  segments.  The  graphs  present  the 
total  workload  for  each  of  the  six  components  for  all  tasks  the 
crew  member  is  performing  during  each  half-second  of  the  mission 
segment.  The  diamond  symbol  at  the  end  of  each  graph  indicates 
the  average  workload  of  the  component  for  the  segment. 

Appendixes  c  through  G  present  the  results  of  the  task 
analysis  of  the  MH-47E  mission  scenario: 

•  Appendix  C  summarizes  the  segments  within  each  MH-47E 
mission  phase, 

•  Appendix  D  presents  a  list  of  the  unique  NH-47E  mission 
functions, 

•  Appendix  E  summarizes  the  HH-47E  functions  within  each 
mission  segment, 

•  Appendix  F  presents  a  list  of  the  unique  MH-47E  tasks, 
and 

•  Appendix  G  presents  the  MH-47E  Function  Analysis  Work¬ 
sheets  that  summarize  the  workload  data  derived  for  each 
unique  function. 
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The  task  analysis  results  were  used  in  the  construction  of 
the  MH-47E  workload  prediction  model.  The  workload  rating  scales 
used  in  Appendix  G  are  presented  in  Volume  I,  pages  21  and  22. 

Appendixes  H  through  N  present  the  decision  rules  for  con¬ 
struction  of  the  MH-47E  workload  prediction  model  and  the  results 
from  exercising  the  model.  The  information  presented  in  Appen¬ 
dixes  H  through  K  is  as  follows: 

•  Appendix  H  presents  the  MH-47E  Function  Summary 
Worksheets, 

•  Appendix  I  presents  the  MH-47E  Function  Decision  Rules 
Worksheets , 

•  Appendix  J  presents  the  MH-47E  Segment  Summary 
Worksheets,  and 

•  Appendix  K  presents  the  MH-47E  Segment  Decision  Rules 
Worksheets . 

The  graphs  in  Appendixes  L  and  M  present  the  workload  pre¬ 
dictions  for  the  pilot  and  copilot  for  each  of  the  15  MH-47E 
mission  segments.  The  graphs  present  the  total  workload  for  each 
of  the  six  components  for  all  tasks  the  crew  member  is  performing 
during  each  half-second  of  the  mission  segment. 

The  MH-47E  and  CH-47D  segments  and  functions  used  for  the 
workload  comparison  are  listed  in  Appendix  N.  The  results  of  the 
comparisons  are  presented  in  Volume  I  of  this  report. 
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APPENDIX  A 


CH-47D  PILOT  WORKLOAD  PREDICTION  GRAPHS 


This  appendix  contains  the  workload  prediction  graphs 
for  the  pilot  for  each  of  the  38  CH-47D  segments.  Each  page 
displays  the  predicted  pilot  workload  for  one  segment  using 
six  graphs,  one  for  each  workload  component.  The  diamond  at 
the  end  of  each  graph  indicates  the  average  component 
workload  for  the  segment. 
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CH-47D  COPILOT  WORKLOAD  PREDICTION  GRAPHS 


This  appendix  contains  the  workload  prediction  graphs 
for  the  copilot  for  each  of  the  38  CH-47D  segments.  Each 
page  displays  the  predicted  copilot  workload  for  one  segment 
using  six  graphs,  one  for  each  workload  component.  The 
diamond  at  the  end  of  each  graph  indicates  the  average 
component  workload  for  the  segment . 
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SUMMARY  OF  MH-47E  MISSION  PHASES  AND  SEGMENTS 


The  MH-47E  mission  scenario  was  divided  into  5  unique 
mission  phases.  Subsequently,  the  5  mission  phases  were 
divided  into  segments.  This  appendix  lists  the  5  phases  and 
the  15  unique  mission  segments  that  were  derived  during  the 
MH-47E  mission  analysis. 
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Phase  1:  Departure  (Base) 

Segment  01:  Configure  Systems  for  Mission 

02:  Before  Takeoff  (Base/Internal  Load) 
03:  Takeoff  [ANVIS] 

Phase  2:  Enroute  (Base-Rendezvous) 

Segment  04 :  Enroute  Flight 

05:  Contour  Flight  (No  Update)  [ANVIS] 
06:  Contour  Flight  (Update)  [ANVIS] 

07:  Rendezvous  [ANVIS] 

Phase  3:  Enroute  (Rendezvous-LZ) 

Segment  08:  NOE  Flight  [ANVIS] 

09:  NOE  Flight  [ANVIS/ASE] 

10:  Approach  (LZ)  [ANVIS] 

11:  Landing  (LZ/Internal  Load)  [ANVIS] 

Phase  4:  Enroute  (LZ-Rendezvous) 

Segment  12:  Before  Takeoff  (LZ) 

03:  Takeoff  [ANVIS] 

13:  NOE  Flight  (Route  Change)  [ANVIS] 
07;  Rendezvous  [ANVIS] 

Phase  5:  Enroute  (Rendezvous-Base) 

Segment  06:  Contour  Flight  (Update)  [ANVIS] 

14:  Approach  [ANVIS] 

15:  Landing  [ANVIS] 
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APPENDIX  D 


LIST  OF  MH-47E  MISSION  FUNCTIONS 


Each  mission  segment  listed  in  Appendix  C  was  divided 
into  functions  during  the  MH-47E  mission  analysis.  Seventy- 
three  unique  functions  were  identified.  Subsequently,  the  73 
unique  functions  were  listed  and  a  number  (01  -  73)  was 
assigned  corresponding  to  the  ordinal  position  within  the 
list.  This  appendix  is  a  list  of  the  functions  and  the 
numerical  identifiers  for  the  functions. 
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NUMBER  FUNCTION 


01  Adjust  Approach  Parameters  [NVG] 

02  Adjust  Climb  Parameters  [NVG] 

03  Adjust  Flight  Parameters  [NVG] 

04  Adjust  Level  of  Flight  Parameters  [NVG] 

05  Adjust  Map  Display  (Copilot) 

06  Adjust  Map  Display  (Pilot) 

07  Align  Navigation  Systems 

08  Boresight  FLIR 

03  Check  Approach  Parameters 

10  Check  Avionics  System 

11  Check  Climb  Parameters 

12  Check  Flight  Instruments  (Auto) 

13  Check  Flight  Parameters 

14  Check  Level  of  Flight  Parameters 

15  Check  Map  Display  System  (Copilot) 

16  Check  Map  Display  System  (Pilot) 

17  Configure  Flight  Director 

18  Configure  Navigation  Radios 

19  Depart  Rendezvous  [NVG] 

20  Engage  Level  Flight  (Auto) 

21  Establish  Approach  [NVG] 

22  Establish  Climb  [NVG] 

23  Establish  Hover  [NVG] 

24  Establish  Level  of  Flight  [NVG] 

25  Land  Aircraft  [NVG] 

26  Load  Aircraft  (Internal) 

27  Load  Mission  Plan 

28  Mission  Change 

29  Monitor  Audio 
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NUMBER  FUNCTION 


30  Monitor  External  Visual  Field  [NVG]  (Copilot) 

31  Monitor  External  Visual  Field  [NVG]  (Pilot) 

32  Monitor  Flight  Controls 

33  Monitor  FLIR  Image  (Copilot) 

34  Monitor  FLIR  Image  (Pilot) 

35  Monitor  Radar  Image  (Copilot) 

36  Monitor  Radar  Image  (Pilot) 

37  Monitor  Threat  (Copilot) 

38  Monitor  Threat  (Pilot) 

39  Perform  Aerial  Refueling  [NVG] 

40  Perform  After  Landing  Check 

41  Perform  Before  Hover  Check 

42  Perform  Before  Landing  Check 

43  Perform  Before  Landing  Check  (LZ) 

44  Perform  Before  Takeoff  Check 

45  Perform  Before  Takeoff  Check  (LZ) 

46  Perform  Before  Taxi  Check 

47  Perform  Cockpit  Communication  (Copilot) 

(Coordination) 

48  Perform  Cockpit  Communication  (Copilot)  (Normal) 

49  Perform  Cockpit  Communication  (Pilot) 

(Coordination) 

50  Perform  Cockpit  Communication  (Pilot)  (Normal) 

51  Perform  External  Communication  (ATHS) 

52  Perform  External  Communication  (Frequency  Change) 

53  Perform  External  Communication  (Receive 

Coordination) 

54  Perform  External  Communication  (Transmit  Code) 

55  Perform  Hover  Check  [NVG] 

56  Perform  Hover  [NVG] 
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NUMBER  FUNCTION 


57  Perforin  IFF  Procedures 

58  Perforin  Navigation  [NVG] 

59  Perforin  Navigation  (Radar) 

60  Perforin  Rendezvous  Check 

61  Perforin  Rendezvous  [NVG] 

62  Perforin  Taxi  [NVG] 

63  Perforin  Taxiing  Check 

64  Program  Transponder 

65  Respond  to  Threat  [NVG] 

66  Set  Up  Communication  Radios 

67  Unload  Aircraft  (Internal) 

68  Update  Navigation  (FLIR) 

69  Update  Navigation  (L2) 

70  Update  Navigation  (Mission  Change) 

71  Update  Navigation  (NRP) 

72  Check  FLIR  Operation 

73  Check  Radar  Operation 


APPENDIX  E 


OUTLINE  OF  MH-47E  MISSION  SEGMENTS  AND  FUNCTIONS 


A  mission  scenario  was  developed  as  the  first  step  in 
the  MH-47E  mission/task/workload  analysis.  Subsequently,  the 
MH-47E  mission  scenario  was  divided  into  five  unique  mission 
phases.  The  five  mission  phases  subsequently  were  divided 
into  segments  and  functions.  This  appendix  is  a  list  of  all 
the  segments  and  functions  as  they  occur  in  each  of  the  five 
mission  phases  throughout  the  entire  mission  scenario. 
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DEPARTURE  (BASE) 

Configure  Systems  for  Mission 
Configure  Flight  Director 
Check  Map  Display  System  (Pilot) 

Check  Map  Display  System  (Copilot) 

Load  Mission  Plan 
Check  Avionics  System 
Align  Navigation  System 
Configure  Navigation  Radios 
Set  Up  Communication  Radio 
Program  Transponder 
Boresight  FLIR 
Check  FLIR  Operations 
Check  RADAR  Operations 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Monitor  Flight  Controls 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Before  Takeoff  (Base/Internal  Load) 

Perform  Before  Taxi  Check 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Taxi  (NVG] 

Perform  Taxiing  Check 
Perform  Before  Hover  Check 
Perform  Hover  Check  [NVG] 

Land  Aircraft  (NVG] 

Load  Aircraft  (Internal) 

Perform  Before  Takeoff  Check 

Perform  External  Communication  (Receive  Coordination) 
Monitor  Flight  Controls 

Monitor  External  Visual  Field  (NVG]  (Pilot) 

Monitor  External  Visual  Field  (NVG)  (Copilot) 

Takeoff  (ANVIS] 

Establish  Hover  [NVG] 

Perform  Hover  (NVG] 

Establish  Climb  (NVG] 

Adjust  Climb  Parameters  [NVG] 

Check  Climb  Parameters 
Establish  Level  of  Flight  (NVG] 

Adjust  Level  of  Flight  Parameters  [NVG] 

Check  Level  of  Flight  Parameters 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
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Takeoff  [ANVIS]  [Continued] 

Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Monitor  External  Visual  Field  [NVG]  (Copilot) 

ENROUTE  (BASE-RENDEZVOUS) 

Enroute  Flight  [ANVIS] 

Engage  Level  Flight  (Auto) 

Monitor  Flight  Controls 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Adjust  Map  Display  (Pilot) 

Adjust  Map  Display  (Copilot) 

Check  Flight  Instruments  (Auto) 

Perform  Navigation 
Perform  Navigation  (Radar) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  External  Communication  (Transmit  Code) 

Monitor  FUR  Image  (Pilot) 

Monitor  FLIR  Image  (Copilot) 

Contour  Flight  (No  Update)  [ANVIS] 

Adjust  Flight  Parameters  [NVG] 

Check  Flight  Parameters 
Adjust  Map  Display  (Pilot) 

Adjust  Map  Display  (Copilot) 

Perform  Navigation  [NVG] 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  [NVG)  (Pilot) 

Monitor  FLIR  Image  (Pilot) 

Monitor  FLIR  Image  (Copilot) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  External  Communication  (Transmit  Code) 

Perform  Navigation  (Radar) 

Contour  Flight  (Update)  [ANVIS] 

Adjust  Flight  Parameters  [NVG] 

Check  Flight  Parameters 
Adjust  Map  Display  (Copilot) 

Perform  Navigation  [NVG] 


Contour  Flight  (Update)  [ANVIS]  [Continued] 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Monitor  Radar  Image  (Pilot 
Monitor  FLIR  Image  (Pilot) 

Update  Navigation  (FLIR) 

Update  Navigation  (NRP) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  External  Communication  (Transmit  Code) 

Rende  2 vou s  [ ANVI S ] 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Adjust  Level  of  Flight  Parameters  [NVG] 

Check  Flight  Parameters 

Perform  External  Communication  (Frequency  Change) 
Perform  Rendezvous  Check 
Perform  IFF  Procedures 
Perform  Rendezvous  [NVG] 

Perform  Aerial  Refueling  [NVG] 

Depart  Rendezvous  [NVG] 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

ENROUTS  ( RENDE2 VQUS-L2 ) 

NOE  Flight  [ANVIS] 

Adjust  Flight  Parameters  [NVG] 

Check  Flight  Parameters 
Adjust  Map  Display  (Copilot) 

Perform  Navigation  [NVG] 

Monitor  Threat  (E^ilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  (NVG)  (Pilot) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

NOE  Flight  [ANVIS/ASE] 

Adjust  Flight  Parameters  (NVG) 

Check  Flight  Parameters 
Adjust  Map  Display  (Copilot) 

Perform  Navigation  (NVG) 
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NOE  Flight  [ANVIS/ASE]  [Continued] 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Monitor  Radar  Image  (Copilot) 

Respond  to  Threat  [NVG] 

Update  Navigation  (FLIR) 

Perform  External  Communication  (ATHS) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Approach  (LZ)  [ANVIS] 

Perform  Before  Landing  Check  (LZ) 

Establish  Approach  [N7G] 

Adjust  Approach  Parameters  [NVG] 

Check  Approach  Parameters 

Perform  Cockpit  Coitimunication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot;  (Normal) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Monitor  External  Visual  Field  [NVG]  (Copilot) 

Perform  External  Communication  (Transmit  Code) 


Landing  (LZ  Internal  Load)  [ANVI 
Establish  Hover  [NVG] 

Perform  Hover  [NVG] 

Land  Aircraft  [NVG] 

Unload  Aircraft  (Internal) 
Perform  Cockpit  Communication 
Perform  Cockpit  Communication 
Perform  Cockpit  Communication 
Perform  Cockpit  Communication 
Monitor  Flight  Controls 
Monitor  External  Visual  Field 
Monitor  External  Visual  Field 


S 


) 


(Copilot)  (Coordination) 
(Pilot)  (Coordination) 
(Copilot)  (Normal) 
(Pilot)  (Normal) 

[NVG]  (Pilot) 

[NVG]  (Copilot) 


ENROUTE  (LZ- RENDEZVOUS) 

Before  Takeoff  (LZ)  (ANVIS) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Before  Takeoff  Check  (LZ) 

Update  Navigation  (LZ) 

Monitor  Flight  Controls 

Monitor  External  Visual  Field  [NVG]  (Pilot) 


Takeoff  [ANVIS] 

Establish  Hover  [NVG] 

Perform  Hover  [NVG] 

Establish  Climb  [NVG] 

Adjust  Climb  Parameters  [NVG] 

Check  Climb  Parameters 
Establish  Level  of  Flight  [NVG] 

Adjust  Level  of  Flight  Parameters  [NVG] 

Check  Level  of  Flight  Parameters 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Monitor  External  Visual  Field  [NVG]  (Copilot) 

NOE  Flight  (Route  Change)  [ANVIS] 

Adjust  Flight  Parameters  [NVG] 

Check  Flight  Parameters 
Adjust  Map  Display  (Copilot) 

Perform  Navigation  [NVG] 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Mission  Change 

Update  Navigation  (Mission  Change) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Rendezvous  [ANVIS] 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Adjust  Flight  Parameters  [NVG] 

Check  Flight  Parameters 

Perform  External  Communication  (Frequency  Change) 
Perform  Rendezvous  Check 
Perform  IFF  Procedures 
Perform  Rendezvous  [NVG] 

Perform  Aerial  Refueling  [NVG] 

Depart  Rendezvous  [NVG] 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 
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ENROUTE  (RENDEZVOUS-BASE) 


Contour  Flight  (Update)  [ANVIS] 
Adjust  Flight  Parameters  [NVG] 
Check  Flight  Parameters 
Adjust  Map  Display  (Copilot) 
Perform  Navigation  [NVG] 
Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 
Monitor  External  Visual  Field 
Monitor  Radar  Image  (Pilot) 
Monitor  FLIR  Image  (Pilot) 
Update  Navigation  (FLIR) 

Update  Navigation  (NRP) 

Perform  Cockpit  Communication 
Perform  Cockpit  Communication 
Perform  Cockpit  Communication 
Perform  Cockpit  Communication 
Perform  External  Communication 


[NVG]  (Pilot) 


(Copilot)  (Coordination) 
(Pilot)  (Coordination) 
(Copilot)  (Normal) 
(Pilot)  (Normal) 
(Transmit  Code) 


Approach  [ANVIS] 

Perform  External  Communication  (Frequency  Change) 
Perform  Before  Landing  Check 
Establish  Approach  [NVG] 

Adjust  Approach  Parameters  [NVG] 

Check  Approach  Parameters 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  (NVG)  (Pilot) 

Monitor  External  Visual  Field  [NVG)  (Copilot) 

Monitor  FLIR  Image  (Copilot) 

Perform  External  Communication  (Transmit  Code) 


Landing  (ANVIS) 

Establish  Hover  (NVG) 

Perform  Hover  (NVG) 

Land  Aircraft  (NVG) 

Perform  After  Landing  Check 
Perform  External  Communication 
Perform  Cockpit  Communication 
Perform  Cockpit  Communication 
Perform  Cockpit  Communication 
Perform  Cockpit  Communication 
Monitor  External  Visual  Field 
Monitor  External  Visual  Field 


(Receive  Coordination) 
(Copilot)  (Coordination) 
(Pilot)  (Coordination) 
(Copilot)  (Normal) 
(Pilot)  (Normal) 

(NVG)  (Pilot) 

(NVG)  (Copilot) 
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LIST  OF  MH-47E  TASKS 


During  the  MH-47E  mission/task/workload  analysis,  each 
of  the  73  functions  was  divided  into  tasks.  A  task  defines 
an  observable  crew  activity  that  is  essential  to  the 
successful  performance  of  the  selected  function.  For  the  73 
functions,  a  total  of  239  unique  tasks  were  identified.  This 
appendix  is  a  list  of  the  239  tasks  with  assigned  task 
numbers. 


Task  # 


Verb 


Object 


001 

Press 

ACC  Key 

002 

Receive 

Acknowledgment 

003 

Transmit 

Acknowledgment 

004 

Press 

ADF  Key 

005 

Press 

ADS  SYM  Key 

006 

Perform 

AFCS  Check  (Hover)  [NVG] 

007 

Set 

AFCS  SEL  Switch 

008 

Press 

AHRS  NAV  Key 

009 

Press 

AHRS  NORM  Key 

010 

Check 

Airspeed 

Oil 

Enter 

Airspeed 

012 

Check 

Airspeed  (Inflight) 

013 

Control 

Airspeed  [NVG] 

014 

Change 

Airspeed  Quickly  [NVG] 

015 

Check 

Altitude 

016 

Check 

Altitude  (Inflight) 

017 

Adjust 

Altitude  [NVG] 

018 

Control 

Altitude  [NVG] 

019 

Change 

Altitude  Sharply  [NVG] 

020 

Press 

A/S  SEE  Key 

021 

Press 

ASE  Key 

022 

Press 

ATHS  MENU  Key 

023 

Check 

Attitude 

024 

Adjust 

Attitude  [NVG] 

025 

Control 

Attitude  [NVG] 

026 

Monitor 

Audio 

027 

Press 

BALT  SEL  Key 

028 

Enter 

BARO  Altitude 

029 

Press 

BCN  OPER  Key 

030 

Press 

BCN  STBY  Key 

031 

Check 

Bit  Light 

032 

Press 

BORE  Key 

033 

Check 

Brakes  (Copilot) 

034 

Check 

Brakes  (Pilot) 

035 

Press 

CALC  Key 

036 

Press 

CALT  Key 

037 

Check 

CAUTION/WARNING/Advisory  Display 

038 

Enter 

CDU  Data 

039 

Press 

CENTER  Key 

040 

Press 

CHAN  Key 

041 

Press 

CHECK  LISTS  Key 

042 

Press 

COMM  Key 

043 

Receive 

Communication  (Copilot) 

044 

Transmit 

Communication  (Copilot) 
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Task  # 


Verb 


Object 


045 

Receive 

Communication  (Copilot)  (Normal) 

046 

Transmit 

Communication  (Copilot)  (Normal) 

047 

Receive 

Communication  (Crewchief) 

048 

Transmit 

Communication  (Crewchief) 

049 

Receive 

Communication  (Pilot) 

050 

Transmit 

Communication  (Pilot) 

051 

Receive 

Communication  (Pilot)  (Normal) 

052 

Transmit 

Communication  (Pilot)  (Normal) 

053 

Check 

Course  Display 

054 

Check 

Crew 

055 

Press 

CRS  Key 

056 

Press 

CTR  Key 

057 

Check 

Cyclic  Trim  Indicator 

058 

Check 

Cyclic  Trim  Switch 

059 

Press 

DCLT  Key 

060 

Press 

DECENTER  Key 

061 

Check 

Direction  Display 

062 

Press 

DISP  MSGS  Key 

063 

Press 

DISPLAY  LEG  Key 

064 

Control 

Drift  (NVG] 

065 

Insert 

DTM  Cartridge 

066 

Check 

Engine  Display 

067 

Check 

Engine  Indications  (Hover) 

068 

Press 

ENTER  Key 

069 

Check 

EQP  ST AT  Key 

070 

Press 

EQP  STAT  Key 

071 

Check 

External  Scene  (NVG) 

072 

Press 

F/D  Key 

073 

Monitor 

Flight  Controls 

074 

Neutralize 

Flight  Controls 

075 

Check 

Flight  Controls  (Hover)  [NVG] 

076 

Verify 

Flight  Path  (FLIR) 

077 

Verify 

Flight  Path  (Radar) 

078 

Verify 

Flight  Path  (N'C, 

079 

Check 

Flight  Symbol*.'^  .hover) 

080 

Press 

FLIR  CTRL  Key 

081 

Check 

FLIR  Image 

082 

Press 

FLIR  Key 

083 

Press 

FLIR  ON  Key 

084 

Press 

FLY  OVER  STR  Key 

085 

Press 

FLY  OVER  UPD  Key 

086 

Control 

Forward  Motion  (Taxi)  (NVG] 

087 

Press 

FOV  Key 

088 

Press 

FOV  NAR  Key 

F-3 


Task  # 


Verb 


Object 


089 

Set 

FOV  Scale  Switch 

090 

Press 

FPLN  Key 

091 

Press 

FPLN  LOAD  Key 

092 

Press 

FPLN  ON  Key 

093 

Press 

FPV  Key 

094 

Check 

Fuel  Indicator 

095 

Press 

FUEL/POWER  Key 

096 

Check 

Fuel  Summary 

097 

Press 

GET  LIST  Key 

098 

Press 

GM/TF  Key 

099 

Press 

GPS  DOP  Key 

100 

Press 

GPS  INIT  Key 

101 

Perforin 

Hard  Turns  [NVG] 

102 

Press 

HDG  SEL  Key 

103 

Check 

Heading 

104 

Enter 

Heading 

105 

Check 

Heading  (Inflight) 

106 

Adjust 

Heading  (NVG] 

107 

Control 

Heading  (NVG) 

108 

Control 

Heading  (Taxi)  (NVG] 

109 

Press 

HF  COMM  Key 

110 

Press 

HF  LIST  Key 

111 

Perform 

HIT  Check 

112 

Press 

HSD  Key 

113 

Press 

HVR  SYM  Key 

114 

Check 

IFF  Code 

115 

Press 

IFF  Key 

116 

Press 

IFF  MODE  Key 

117 

Press 

IFF  NORM/STBY  Key 

118 

Press 

IFF  STBY  Key 

119 

Press 

INIT  Key 

120 

Press 

INS  NAV  Key 

121 

Press 

INST  Key 

122 

Identify 

Landmark  (FLIR) 

123 

Identify 

Landmark  (Map) 

124 

Press 

LEG  ADD  Key 

125 

Enter 

Leg  Data 

126 

Press 

LEG  MOD  Key 

127 

Press 

LEGS  Key 

128 

Set 

Lights 

129 

Check 

Load  Secure 

130 

Verify 

Load  Secure 

131 

Monitor 

Loading 

132 

Press 

LOOK  AHD  Key 

Task  # 


Verb 


Object 


133 

Scan 

Map  Display 

134 

Check 

Map  Display  Scale 

135 

Interpret 

Map  Features 

136 

Press 

MAP  Key 

137 

Check 

MASTER  Key 

138 

Press 

MASTER  Key 

139 

Enter 

Message 

140 

Read 

Message 

141 

Receive 

Message 

142 

Transmit 

Message 

143 

Note 

Message  Alert 

144 

Receive 

Message  Alert 

145 

Transmit 

Message  (Brief) 

146 

Verify 

Mission  Loaded 

147 

Press 

MISSN  LOAD  Key 

148 

Press 

MODE  1  Key 

149 

Press 

MODE  2  Key 

150 

Press 

MODE  3 A  Key 

151 

Press 

MODE  C  Key 

152 

Pull 

Mode  Trigger 

153 

Release 

Mode  Trigger 

154 

Press 

NAV  AIDS  Key 

155 

Press 

NAV  IN IT  Key 

156 

Press 

NAV  Key 

157 

Enter 

New  NRP  Number 

158 

Press 

NEXT  Key 

159 

Press 

NORM  Key 

160 

Verify 

NRP 

161 

Enter 

NRP  Data 

162 

Enter 

NRP  Number 

163 

Check 

Obstacle  Clearance  (NVG) 

164 

Maintain 

Obstacle  Clearance  (NVG) 

165 

Press 

OP  RDY  Key 

166 

Check 

Park  Brake 

167 

Release 

Park  Brake 

168 

Check 

Park  Brake  Light 

169 

Press 

POL  Key 

170 

Perform 

Power  Check  (Hover) 

171 

Adjust 

Power  (NVG) 

172 

Check 

Power  Steering 

173 

Verify 

Probe  Hookup 

174 

Verify 

Probe  Unhooked 

175 

Press 

PT  Key 

176 

Check 

Radar  Image 

■-5 


Task  # 


Verb 


Object 


177 

Press 

RADAR  Key 

178 

Check 

Radios 

179 

Check 

Rate  of  Climb  Indicator  (Inflight) 

180 

Control 

Rate  of  Climb  [NVG] 

181 

Control 

Rate  of  Descent  [NVG] 

182 

Press 

RDR  Key 

183 

Set 

Refuel  Panel 

184 

Verify 

Refueling  Ceased 

185 

Press 

RNG  DOWN  Key 

186 

Press 

RNG  Key 

187 

Press 

RNG  UP  Key 

188 

Check 

Rotor  RPM 

189 

Press 

RTN  Key 

190 

Press 

SEC  Key 

191 

Press 

SEQ  CHAN  Key 

192 

Press 

SEQ  Key 

193 

Press 

SEQ  MSG  Key 

194 

Press 

SLEW  Key 

195 

Press 

SNSR  UPD  Key 

196 

Press 

SQL  Key 

197 

Standby 

198 

Press 

STR  Key 

199 

Press 

STR  NRP  Key 

200 

Check 

Swivel  Switch 

201 

Set 

Swivel  Switch 

202 

Press 

SYST  Key 

203 

Press 

TA  Key 

204 

Check 

TACAN  Channel 

205 

Locate 

Tanker  [NVG] 

206 

Press 

TCN  A/AR  Key 

207 

Press 

TCN  BRG  Key 

208 

Press 

TF  Key 

209 

Detect 

Threat 

210 

Enter 

Threat  Information 

211 

Perform 

Touchdown  [NVG] 

212 

Check 

Trim  Ball  (Inflight) 

213 

Adjust 

Trim  [NVG] 

214 

Press 

TUNE  HF  Key 

215 

Press 

TUNE  UHF  1  Key 

216 

Press 

TUNE  VHF  1  Key 

217 

Press 

TUNE  VHF  2  Key 

218 

Press 

UHF  COMM  Key 

219 

Press 

UHF  LIST  Key 

220 

Monitor 

Unloading 

^-6 


Task  * 


Verb 


Object 


221 

Verify 

Unloading  Complete 

222 

Press 

UPD  Key 

223 

Slew 

Update  Cursor 

224 

Check 

Vertical  Situation  Display 

225 

Press 

VHF  1  Key 

226 

Press 

VHF  2  Key 

227 

Press 

VHF  LIST  Key 

228 

Press 

VOR  TAC  Key 

229 

Press 

VSD  Key 

230 

Press 

WCA  Key 

231 

Check 

WCA  Light 

232 

Press 

WYPT  Key 

233 

Press 

XMIT  MSG  Key 

234 

Check 

%  TRQ  Indication  (inflight) 

235 

Pull 

Slew  Trigger 

236 

Manipulate 

Thumb  Tracker 

237 

Check 

FPLN 

238 

Enter 

CARGO  WGT 

239 

Enter 

OAT 

APPENDIX  G 


MH-47E  FUNCTION  ANALYSIS  WORKSHEETS 


During  the  MH-47E  mission/task/workload  analysis, 
descriptive  information  was  compiled  for  each  of  the  239 
unique  tasks.  The  descriptive  information  for  each  task  was 
compiled  on  a  Function  Analysis  Worksheet  using  a 
standardized  format.  This  appendix  contains  the  Function 
Analysis  Worksheet  for  each  of  the  73  functions.  The 
Function  Analysis  Worksheets  provide  the  following 
information: 

•  function  name, 

•  function  number, 

•  total  time  of  function, 

•  task  identifiers  with  verb  and  object, 

•  crewmember (s)  performing  each  task, 

•  task  numbers, 

•  subsystems  associated  with  each  task, 

•  verbal  descriptors  of  sensory  components  and  workload 
ratings, 

•  verbal  descriptors  of  cognitive  components  and 
workload  ratings, 

•  verbal  descriptors  of  psychomotor  components  and 
workload  ratings, 

•  descriptions  of  switches  if  used  to  perform  the  tasks, 
and 

•  task  durations. 
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FUNCTION  01  Adfusl  Approach  Psrsmstar*  (HVC)  TOTAL  TIME  (Approximate)  340  Seconds* 


'Sines  tamo  ot  0y>  Milts  arc  performed  randomly,  tfw  Total  (cm  (or  0»  tuncSon  is  gma aw  twt  tw  turn  of  t»  tong#)  c4  die  « 


MH-47E  FUNCTION  ANALYSIS  WORKSHEET 
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'Since  tome  of  tasks  are  performed  randomly,  the  tcfcri  time  for  the  function  is  greater  than  the  sum  of  the  length  of  the  mdhndual  tasks. 


*TTw  total  trrs*  for  ttte  function  wfl!  vary  depending  on  Cm  length  of  the 


'Sine*  tom*  erf  tie  tasks  u*  pMtonmd  ranttomfy,  th»  total  time  lor  tiw  function  is  greater  than  frw  sum  erf  fhe  ienglh  orf  the 


I 


randomly  and  only  on*  task  is  performed  each  time  fce  function  is  selected,  the  total  time  is  less  titan  the  sum  of  the  individual  tasks. 


FUNCTION  Of  Adjust  lisp  Display  (PUol)  TOTAL  TIME  (Approximate)  1  Second 
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*Sins*  the  kjrvftejn  Is  performed  randomly  and  only  one  task  is  performed  each  Sme  tic  funeSon  is  selected,  the  total  time  is  less  than  the  sum  of  the  individual  tasks. 
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P012  ANVtS  Symbology/  Fee)  Contra)  Movements/  Interpret  Readout  and  Control  Pressure 

Right  Centro)  VtsuaQy  Check  Symbolic  Verify  Correct  Status  P'2.6 

(ANV/FC)  (rxfca&ons  (Readout  Within  Limits) 

K-7/V-4  03.7 


FUNCTION  1 0  Cheek  Avionics  System  TOTAL  TIME  (Approximate)  20#  Seconds 


G-12 


FUNCTION  1 2  Check  Flight  Inatmmenta  (Auto)  TOTAL  TIME  (Approximate)  1  Second* 


G-14 


'Since  the  Miction  A  pertoraerf  randomly  and  only  on*  task  r*  periermed  each  Urn*  f»  hnefon  h  tefed&d.  the  total  fcrve  it  lex*  then  tie  mm  ot  the  ii 


’Sno*  *»  fancflon  fe  pwfemwd  watoml*  and  only  on*  *m*  i»  pwfamMd  msh  tow  «s*  toncfcw  %  Mtocag,  *w  totz<  time  fr  tet*  tfwn  ftw  *um«f  she  ir«SvWud  task*. 


FUNCTION  1 4  Chock  Laval  of  Flight  Paramalara  TOTAL  TIME  (Approxlmata)  1  Saoond* 


G-16 


*fBnco  t»  kmcAon  it  Parformed  randomly  and  only  one  (ask  ta  peitcxmed  eoch  lima  toe  function  is  selected,  tie  Mai  time  it  lest  than  iw  sum  of  Ihe  indWdkial  tasks. 


FUNCTION  15  Check  Map  Display  System  (Copilot)  TOTAL  TIME  (Approximate)  5  Seconds 


G-17 


G-19 


G-20 


CM 


G-21 


G-22 


FUNCTION  20  Engage  Uvel  Right  (Auto)  TOTAL  TIME  (Approximate)  18.5  Seconds 


G-23 


FUNCTION  21  Establish  Approach  INVG]  TOTAL  TIME  (Approximate)  11 


RTN  Key  (4)  P18S  Multifunction  Display  VisuaSy  Locate  Key  Verify  Correct  Status  Press  Softkey  Softkey 

(MFD)  V-3.7  C-1.2  P-2.2 


FUNCTION  22  Establish  Climb  [NVG]  TOTAL  TIME  (Approximate)  4  Seconds 


G-25 


G-26 


G-28 


G-29 


o 

CO 


G-30 


"The  total  time  for  tins  function  varies  with  the  segment  in  which  the  (unction 


FUNCTION  SO  Monfco*  External  Visual  FMd  [NVO]  (Copilot)  TOTAL  TIME  (Approximate)  Continuous* 


G-33 


*Th*  total  dm*  for  t»  function  mil  viry  dapsndng  on  iha  langti  cl  tm 


MH47E  FUNCTION  ANALYSIS 


G-34 


'Th»  total  tm»  torftg*  iuncAon  w3  way  tapfe«fing  on  tfw  (•ogft  G/  the  sogmant 


*Tbe  iota!  trm  far  ih*  fcjnctxxndHH  depwidng  or  ft*  itng*  erf  t* 


6-37 


G-38 


G-39 


FUNCTION  37  Monitor  Threat  (Copilot)  TOTAL  TIME  (Approximate)  3.5  Seconds 


G-40 


G-41 


'Sneasome  of  tf»  tasks  ars  performed  randomly,  Sa*  total  fane  fertile  function  is  greater  titan  tits  sum  of  the  length  of  the 


G-43 


FUNCTION  4  0  Perform  After  LendJn*  Check  TOTAL  TIME  (Approximate)  12.8  Seconds 


G-44 


•Time  not  included In  total.  The  pflo!  wit  perform  the  task  wfcle  P»  oopOot 


MH-47E  FUNCTION  ANALYSIS  WORKSHEET 


G-45 


MH-47E  FUNCTION  ANALYSIS 


G-46 


'Umat  not  kx^uefed  in  tDt*l  Thaotfiof  twit  task  wfiia  *ia  oocdat 


FUNCTION  *2  Perform  Before  tending  Cheek  TOTAL  TIME  (Approxlmete)  27.5  Seconde 


Park  Drake  Cl 66  Brakes  Vtoefiy  Inspect  Hands  Verify  Current  Position 

C FB)  Position  Correct  (Unlocked) 


FUNCTION  42  Perform  Bator*  Landing  Check  [Continued! 


3 


6-48 


Press  ASE  Kay  C021  SuiMvsbiSty/  VNuafy  Locata  Kay  Verify  Correct  Status  Press  Softkey 

Control  Oopiay  UWt  V-3.7  C-1 .2  P-2.2 


FUNCTION  4  2  Mona  Nfor*  Landing  Chmck  [CoollniMd] 


(ncKvsn) 


FUNCTION  41  Perform  Before  Landing  Check  (L2)  [Continued] 


FUNCTION  4  4  Perform  Bafore  Takeoff  Cheek  [Continued] 


GkVTFKey  (1)  C098  Muftsfunction  Display  Visualy  Locate  Key  Verify  Correct  Status  Press  Softkey 

(MFD)  V-3.7  Cl. 2  P-2.2 


G-55 


S3SA1VNV  NOUOWfB 


v’wti  AS6  Key  JC021  SuntafciSty/  iV&Msty  Locos  Ksy  Verify  Comet  Status  Press  Softkey  Softkey 

|  Control  Display  Unit  JV-3,7  C-1.2  P-2.2 


FUNCTION  4  <  Pattern  6 af»«a  Takaott  Cbaek  (LZ) 


G~59 


G-60 


G-61 


G-62 


6-63 


FUNCTION  «•  Perform  Cockpit  Communication  (Copilot)  (Normal)  TOTAL  TIME  (Approximate)  6  Second* 


G-64 


G-6S 


G-66 
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G-63 


69 


FUNCTION  5  5  Parlorm  Hovnr  Check  (NVG)  TOTAL  TIME  (Approximate)  45.5  Seconds 


copilot  wlK  perform  tf»  task  whi»  tha  prior  performs  after  tasks. 


G-72 


MH-47E  FUNCTION  ANALYSIS  WORKSHEET 


G-73 


•Since  some  of  the  tasks  are  performed  randomly,  tha  total  time  for  the  function  is  greater  than  the  sum  of  the  length  of  the  tndhridual  tasks. 


G-74 


MH-47E  FUNCTION  ANALYSIS  WORKSHEET  75 

FUNCTION  5  8  Perform  Navigation  [NVG]  TOTAL  TIME  (Approximate)  Continuous 


G-75 


•The  total  time  for  the  function  will  vary  depending  on  the  length  of  the  segment 


FUNCTION  60  Perform  Rendezvous  Check  TOTAL  TIME  (Approximate)  7.5  Seconds 


G-77 


MH-47E  FUNCTION  ANALYSIS  WORKSHEET 


G-78 


FUNCTION  81  Perform  Rendezvous  [NVG]  [Continued] 


G-79 


G-80 


'Since  some  of  the  tasks  are  performed  randomly,  the  total  time  for  the  function  is  greater  fun  the  sum  of  the  length  of  the  tncividual  tasks. 


G-82 


RTN  Key  (2)  C189  tfcttfurvefioo  Oisptoy  Vfcualy  UetJ*  Key  Verty  Corroct  Statu*  Prw*  Softkey 

(MFD)  V-3.7  C-1.2  P-2.2 


FUNCTION  6#  Set  Up  CommunJcetJon  Rsdto*  TOTAL  TIME  (Approximate)  19  Seconds 


Press  TUNE  VHP  1  Key  (2)  C216  MirfStuxtlon  Oliptoy  VisuaJy  Locate  Key  Verify  CcrnseJ  Status  Press 

l  (MFD)  V-3.7  C-1.2  P-2.2 


FUNCTION  •  t  S*t  Up  Communication  Radio*  [Cornlnuad] 


<0 

CO 


v5-8  6 


FUNCTION  6#  8*1  Up  Communication  Radio*  (Continued) 


G-89 


G-90 


FUNCTION  •  9  Update  Navigation  (L2)  TOTAL  TIME  (Approximate)  9.5  Seconds 


MH-47E  FUNCTION  ANALYSIS  WORKSHEET  S2 

FUNCTION  70  Update  Navigation  (Ml*. loo  Chsnfls)  TOTAL  TIME  (Approxlmcte)32.5  Seconds 


T«ne  required  to  establish  Sires  NRPs, 


FUNCTION  70  Updtto  Navigation  (Mission  Chang*}  (Continued) 


FUNCTION  7  0  Update  Navigation  (Mission  Chang*}  (CorttlnusdJ 


C152  Muttmcde  I  Feel  Trigger  Movement  Verify  Correct  Position  Pul  Trigger 

ConfroSer  IK- 1  (Second  Detent)  P-2.2 


FUNCTION  70  (Jpdaio  Navigation  (Mission  Chang*}  { Continued) 


Pnass  LEGS  Kay  (2)  Ct27  Mtftkncton  Dtaptay  Vtumty  Local*  Key  Verify  Correct  Statu*  Proas  Softkey 

I  (MFD)  V-3.7  C-1.2  P-2,2 


FUNCTION  70  Update  Navigation  (Mi**!on  Chang*)  (Conflnund) 


P»*»  GWTFKay{1)  C098  Mtf  #tanc^  Oiiptay  Vteua»y  l«a»  Kav  Vartfy  Correct  Status  Pro**  Softkay 

(MFO)  V-3.7  C-1.2  P-2.2 


MH-47E  FUNCTION  ANALYSIS  WORKSHEET 


G-99 


APPENDIX  H 


MH-47E  FUNCTION  SUMMARY  WORKSHEETS 


This  appendix  contains  the  Function  Summary  Worksheets 
for  each  of  the  73  functions.  The  summary  worksheets 
identify  and  list  the  tasks  to  be  performed  by  the  pilot  and 
copilot.  For  each  crewmember,  separate  columns  are  used  to 
identify  discrete  fixed,  discrete  random,  continuous  fixed, 
and  continuous  random  tasks.  The  spatial  arrangement  of  the 
tasks  on  the  worksheet  corresponds  roughly  to  the  temporal 
arrangement  of  the  tasks  within  tho  functions. 


H-l 


WH-47E  PUMCnON  SUMMAftY  tVOBKSHEET 


H-2 


H-3 


H-4 


FUNCTION  04  Adjust  Uvst  ct  Flight  Putrmlmtk  (NVG] 


H-5 


H-6 


NO*  Adjust  Map  Display  (Pitot} 


H-7 


N07  Align  Navigation  Syitams 


H-8 


GPS  OOP  Key  (2) 


H-10 


FUNCTION  10  Check  Avionic*  System 


H-ll 


Nil  Clmfc  CJImfc 


H-12 


N 12  Chack  flight  tas&umanu  (Aum) 


H-13 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-14 


H-15 


M 15  Chtck  Hap  EHapUy  Sy*!«m  (Copilot) 


H-16 


NIC  Chock  Dtp  DtspUy  System  (Pilot) 


H-17 


N  17  Configure  Right  Director 


H-18 


MR47E  FUNCTION  SUMMARY  WORKSHEET 


H-19 


H-20 


Press  RTN  Key  (1)  (189) 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-21 


FUNCTION  21  tistabUsh  Approach  JNVG] 


H-22 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-23 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-24 


H-25 


<0 
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H-26 


FUNCTION  »  Load  Alreffftt  flnUmai) 


H-27 


MK-47E  RJNCTKDN  SUMMARY  WORKSHEET 


MH47E  RJNCmON  SUMMARY  WORKSHEET 


H-29 


H-30 


H-31 


H-32 


H-33 


MonKo*  FUR  Imago  (Copilot) 


H-34 


SUMMARY  WORKSHEET 


H-35 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-36 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-37 


H-38 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-39 


o 


H-<0 


MW-47E  FUNCTION  SlfcOrfARY  WOltKSHECT 


H-41 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


FUNCTION  42  Pmrtatm  Bafora  Landing  Chacfc  [Continual} 


H-44 


MM-47E  FUNCTION  SUMMARY  WORKSHEET 


(2T)  ****»  s«)parj  •«>** a  tu*ou»4  t*WOLL3«nj 


SUMMARY  WORKSHEET 


Press  GM/TF  Key  (1) 
(098) 


FUNCTION  44  Pirform  Brief*  Takaoff  Chack  [Continued] 


H-48 


Perform  Batof*  Takaeff  Chack  (LZ) 


H-49 


itAFCSSEL  Switch 


ON  SUMMARY  WORKSHEET 


H-50 


MJ+47E  FUNCTION  SUMMARY  WORKSHEET 


H-51 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-53 


H-S4 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


K 

U> 


G 

tu 

w 


X 

« 


i 

£ 


H-57 


H-58 


H-S9 


H-60 


H-61 


H-62 


FUNCTIONS*  hrtoim  NudjIfiM  [HVG1 


H-63 


FUNCTIONS*  Perform  Navigation  (RADAS) 


H-64 


NCO  Ptrtotm  R»nd«zvou>  Ch*cfc 


H-65 


H-66 


[CAN]  t**A  z* 


H-67 


FUNCTION  13  Parform  Taxiing  CNack 


H-68 


H-  69 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H“70 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-71 


MH-47E  FUNCTION  SUMMARY  WORKSHEET 


H-72 


H-73 


69  Updmtm  Navigation 


H-75 


OH  70  Update  Navigation  (Mission  Chang*) 


H-76 


[Continued., 


Update  Navigation  (IBstlon  Changa)  [Continued] 


H-77 


1  Continued.,, 


FUNCTION  70  Update  Navigation  (Mission  C hangs)  (ContlnuadJ 


H-78 


FUNCTION  71  Up4a:«  Navigation  (MRP) 


H-79 


H-60 


OMck  RADAR  Operation 


APPENDIX  I 


MH-47E  FUNCTION  DECISION  RULES  WORKSHEETS 


Once  the  Function  Summary  Worksheets  (see  Appendix  H) 
were  completed  for  each  function,  decision  rules  were  written 
to  describe  the  exact  manner  in  which  the  tasks  are  combined 
to  form  the  function.  Decision  rules  for  discrete  fixed 
tasks  and  continuous  fixed  tasks  simply  state  the  start  time 
and  duration  of  the  task  on  the  function  timeline.  In 
addition  to  duration,  the  decision  rules  for  discrete  random 
and  continuous  random  tasks  state  the  probability  and/or 
frequency  of  the  random  task's  occurrence  within  the 
function.  This  appendix  contains  the  73  function  decision 
rules . 
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i'Tasfc  112  JarS 


1-10 


1-11 


Ntl  Ch*ch  Climb 


1-12 


1-13 


1-14 


1-15 


FUNCTION  IS  Chaek  Map  Ottptay  Syslam  (Copilot) 


1-16 


1-17 


FUNCTION  17  Configure  Flight  Direct  o» 


I-1B 


FUNCTION  It  Contlgura  Navigation  Radios 


tu 

UI 

I 
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1-19 


1-20 


1-21 


1-22 


FUNCTION  22  Establish  Climb  [NVG] 


1-23 


1-24 


1-25 


FUNCTION  2S  Land  Aircraft  [NVGJ 


1-26 


1-27 


1-28 


MH-47E  FUNCTION  DECISION  RULES  WORKSHFET 


1-29 


FUNCTION  29  Monitor  Audio 


1-30 


MM  Monitor  ExtatnM  Visual  Bald  IHVO)  (Copitot) 


1-31 


1-32 


MH-47E  FUNCTION  DECISION  RULES  WORKSHEET 


1-33 


33  Monitor  Rift  Imgi  (Copilot) 


1-34 


FUNCTION  34  MenitM  FUN  (Pilot) 


1-35 


FUNCTION  35  Monitor  RADAR  Imago  (Cortot) 


1-36 


MH-47E  FUNCTION  DECISION  RULES  WORKSHEET 


1-37 


Monitor  Throat  (Copilot) 


1-38 


MJM7E  FUNCTION  DECISION  RULES  WORKSHEET 


1-39 


FUNCTION  39  Mum  A* fill  R«  fulling  [MVG] 


1-40 


as*  174  (of  2 
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1-42 


MH-47E  FUNCTION  DECISION  RiJt.ES  WORKSHEET 


"penufluoo 


I  Continued,, 


1-46 


1-4? 


Continued.. 


1-48 


oeetaoN  rules  worksheet 


1 


1-49 


FUNCTION  45  Perform  Before  Tekeoff  Check  (LZ)  [Continued] 


1-50 


1-51 


17  for  10 


Perform  Cockpit  Communication  (Copilot)  (Normal) 


1-53 


RULES  WORKSHEET 


1-54 


FUNCTION  W  Pttlotm  Cockpit  CofnwuMlcoOor  (Wte?)  {Norm«I> 


1-56 


MH-47E  FUNCTION  DECISION  RULES  WORKSHEET 


FUNCTION  S3  Mora  External  Oommunfeattori  (ftacatva  CoorrftnaUon) 


1-58 


1-59 


1-60 


MH-47E  FUNCTION  DECISION  RULES  WORKSHEET 


1-61 


MH-47E  FUNCTX3N  DECJStON  RULES  WORKSHEET 


1-62 


1-63 


Kavtoatfon  (RADAR) 


1-64 


MH-47E  FUNCTION  DECISION  RULES  WORKSHEET 


1-65 


DECISION  RULES  WORKSHEET 


N 

<0 


1-67 


MM  Rarform  Taxiing  Chacfc 


1-68 


1-72 


Unload  Aircraft  (Infernal) 


1-73 


Upd*!»  Navigation 


1-74 


1-75 


N  70  Update  N*«!g*Hoo  (Hsilon  Chang*) 


1-76 


TaA  157  for* 


H  70  Up4«t»  Marfgation  (WmIoo  Chang*}  (Contlnuatf] 


1-77 


|T«Sh  112  for  ,5 


1-78 


1-79 


1-80 


APPENDIX  J 


MH-47E  SEGMENT  SUMMARY  WORKSHEETS 


This  appendix  contains  the  Segment  Summary  Worksheets 
for  each  of  the  15  segments.  The  summary  worksheets  identify 
and  list  all  of  the  functions  performed  by  the  pilot  and 
copilot  during  each  mission  segment.  The  summary  worksheets 
also  identify  the  type  of  functions  (i.e.,  discrete  fixed, 
discrete  random,  or  continuous  fixed)  performed  by  the 
crewmember  and  the  approximate  temporal  arrangement  of  the 
functions  within  the  segments. 
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PHASE  t  Departure  (Base)  SEGMENT  01  Configure  Systems  for  Mission 


CM 
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MH-47E  SEGMENT  SUMMARY  WORKSHEET 


MH-47E  SEGMENT  SUMMARY  WORKSHEET 
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MH-47E  SEGMENT  SUMMARY  WORKSHEET 


MH-47E  SEGMENT  SUMMARY  WORKSHEET 


MH-47E  SEGMENT  SUMMARY  WORKSHEET 
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MH-47E  SEGMENT  SUMMARY  WORKSHEET 


-9 


Denotes  segment  that  occurs  in  more  than  one  mission  phase. 


J-10 


Denotes  segment  that  occurs  in  more  than  one  mission  phase 


J-ll 


MH-47E  SEGMENT  SUMMARY  WORKSHEET 
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J-13 
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COPILOT 

CONTINUOUS 

(FIXED) 

DISCRETE 

(RANDOM) 

_ 

Perform  Cockpit 
Communication  (Pilot) 
(Coordination)  (49) 

Perform  Cockpit 
Communication  (Copilot) 
(Coordination)  (47) 

Perform  Cockpit 
Communication  (Pilot) 
(Normal)  (50) 

Perform  Cockpit 
Communication  (Copilot) 
(Normal)  (48) 

DISCRETE 

(FIXED) 

1  3 
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SC?  1 

S  5-  g 

fs  J 
« 'Ii 

PILOT 

CONTINUOUS 

(FIXED) 

1  Is 

e  gr 

8  f  | 

«  6  a. 

■s.  « w 

S  Sf 

a  a  & 

c  ~  fs 

6N  Sf 

2  2.  2  if 

DISCRETE 

(RANDOM) 

Perform  Cockpit 
Communication  (Pilot) 
(Coordination)  (49) 

Perform  Cockpit 
Communication  (Copilot) 
(Coordination)  (47) 

Perf  orm  Cockpit 
Communication  (Pilot) 
(Normal)  (50) 

Perform  Cockpit 
Communication  (Copilot) 
(Normal)  (48) 

DISCRETE 

(FIXED) 

J-1S 
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Denotes  segment  that  occurs  in  more  than  one  mission  phase. 
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COPILOT 

CONTINUOUS 

(FIXED) 

Perform  Navigation 
(NVG]  (58) 

DISCRETE 

(RANDOM) 

Adjust  Map  Display 
(Copilot)  (05) 

Monitor  Threat  (Copilot) 
(37) 

Perform  Cockpit 
Communication  (Pilot) 
(Coordination)  (49) 

Perform  Cockpit 
Communication  (Copilot) 
(Coordination)  (47) 

Perform  Cockpit 
Communication  (Pitot) 
(Normal)  (50) 

Perform  Cockpit 
Communication  (Copilot) 
(Normal)  (48) 

DISCRETE 

(FIXED) 
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PILOT 

CONTINUOUS 

(FIXED) 
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DISCRETE 

(RANDOM) 

Monitor  Threat  (Pitot) 

(38) 

Perform  Cockpit 
Communication  (Pitot) 
(Coordination)  (49) 

Perform  Cockpit 
Communication  (Copilot) 
(Coordination)  (47) 

Check  Flight  Parameters 
(NVG)  (13) 

Perform  Cockpit 
Communication  (Pitot) 
(Normal)  (50) 

Perform  Cockpit 
Communication  (Copilot) 
(Normal)  (48) 

DISCRETE 

(FIXED) 
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J-18 


Denotes  segment  that  occurs  in  more  than  one  mission  phase. 


PHASE  5  Enroute  {Rendezvous  -  Base)  ‘SEGMENT  06  Contour  Flight  (Update)  [ANVIS] 
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Denotes  segment  that  occurs  in  more  than  one  mission  phase. 
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Once  the  Segment  Summary  Worksheets  (see  Appendix  J) 
were  completed  for  each  segment/  decision  rules  were  written 
to  describe  the  exact  manner  in  which  the  functions  are 
combined  to  form  the  segment .  The  Segment  Decision  Rules 
VJorksheets  in  this  appendix  contain  the  decision  rules 
defining  the  sequence  of  the  functions  performed  by  each 
crewmember  and  the  times  on  the  mission  segment  timelines  at 
which  the  functions  begin  and  end.  This  appendix  contains 
the  15  Segment  Decision  Rules  Worksheets. 
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Denotes  a  segment  that  occurs  to  more  man  one  mission  phase. 


Denotes  a  segment  liiat  oeoifs  in  more  than  one  mission  phase. 


K-8 


K-10 


MH-47E  SEGMENT  DECISION  RULES  WORKSHEET 


K-l  1 


Fund  ion  13  lasts 
1  second  and  cannot 
occur  concurrently  with 
Function  38.  47,  or  49. 
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K-14 


Denotes  a  segment  that  occurs  in  more  thin  one  mission  phase. 
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K-\5 


Denotes  a  segment  that  occurs  in  more  than  one  mission  phase. 
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Denotes  a  segment  that  occure  in  more  than  one  mission  phase. 
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Insert  Function  48  each 
time  the  pilot  performs 
Function  48  and 
Function  50  each  time 
the  pilot  performs 
Function  50. 

DISCRETE 

(FIXED) 

Start  Function  39  when 
Function  61  ends. 
Function  39  lasts 

240  seconds.  Interrupt 
Function  39  when 
Function  33,  34,  37,  38, 
47,  48,  49,  or  50  occurs. 

Start  Function  19  when 
Function  39  ends. 
Function  19  lasts 
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(FIXED) 

DISCRETE 

(RANDOM) 

10  times  during  the 
segment,  randomly 
select  Function  13. 
Function  13  lasts 
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select  (50)  Function  48 
or  Function  50. 
Functions  48  and  50 
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DISCRETE 
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Start  Function  39  when 
Function  61  ends. 
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Denotes  a  segment  that  occurs  in  more  than  one  mission  phase. 
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MH-47E  SEGMENT  DECISION  RULES  WORKSHEET 


K-33 


Denotes  a  segment  that  occurs  in  more  than  one  mission  phase. 


MH-47E  SEGMENT  DECISION  RULES  WORKSHEET 


K-3« 


K-3S 


«  g* 

"111 
5  ».  3  « 
5  oll£ 

TX 


c  c  3 
o3  p>  i>$ 

0>&  8  I 


.  J  8 

18? 

E  c  c 

g>.2.2 

w  g  £ 
£  if  £ 


o  w  © 

TOC  C 
©  fc  .£ 

^f-oi  1 

C  £.  E  TO  fc 

O  TO  ©  o  . 

life? I? 

^  Jr  .2  2  2  2 

s*  SIT  s-i 

g  E  §  §  8  a 
£  S  u.  u.  £  u. 


c 

.9  -  « 

If? 

III 


x:  w 

Si 

©  o  . 

s  |[§ 

.2  2.2 

if  £  if 


l»2g 

y  Nlfl  c 

§  c  c  8 

if!? 

I  if  £ 


I  5fi 

»  I1§fI 

fillill 

s  o  if  ®  n 

§  C  W  -p  r  c  c 

if  '§  1  §  I  2  9 

if II ill 


CO  45  w 

•*?  § 

e  ©  « 


filf 

si  I  » 


.?»  « 
U.  IU  *- 


!p  .1881® 

Pf2$S«8** 

^Spllic 

IlSsIgS !l 


c 

TO 

£  E  5 

III 


aff 

C  ©  TO 


ii.9.9 

Ill 

(Oliii. 


Ill 

!»! 

3  b 

if  2  9 


nl  Ik.  L. 

SSS 


■fc  a  «  u.  c 

*”  ©  ©  w  3 

V  O  V)  O  U- 


*”  O)  it: 
CM  53  Q 

*“  W  W 


®  13  TO  fc  £  ° 

©  c  S  a  i  oi 

g  2  S  2  E  * 

if  -2  s  5  |  .§ 

*8SS?B 
3  2 SI  82 


W)  I  g 
^  if  3 
S  8 

18$ 

^  O  '40 

c  52 

TO  S  “ 
•#  3  n 
V)  U.  CM 


» 

<©  -g  « 

«  c  B 

g  «*  a  «i 

Cwtfl  g 
n  C  C  Q 

2  2  .2  g 

pSo 

5  3  3  CM 
(/)  U.  U.  CM 


C  ©  TO 
8888 
§  |  §  g 

pP 

£  3  an 

w  u.  u.  ¥ 


*  , 

O  -O  *2 

^  f  J2 
C  ©  TO  W 

T3  CM  S  a 


sSSn 

Iif  £  2 


K-36 
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APPENDIX  L 


MH-47E  PILOT  WORKLOAD  PREDICTION  GRAPHS 


This  appendix  contains  the  workload  prediction  graphs 
for  the  pilot  for  each  of  the  15  MH-47E  segments.  Each  page 
displays  the  predicted  pilot  workload  for  one  segment  using 
six  graphs,  one  for  each  workload  component .  The  diamond  at 
the  end  of  each  graph  indicates  the  average  component 
workload  for  the  segment . 
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APPENDIX  M 

MH-47E  COPILOT  WORKLOAD  PREDICTION  GRAPHS 


This  appendix  contains  the  workload  prediction  graphs 
for  the  copilot  for  each  of  the  15  MH-47E  segments.  Each 
page  displays  the  predicted  copilot  workload  for  one  segment 
using  six  graphs,  one  for  each  workload  component.  The 
diamond  at  the  end  of  each  graph  indicates  the  average 
component  workload  for  the  segment. 
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APPENDIX  N 


COMPARISON  OF  MH-47E  AND  CH-47D  SEGMENT  AND  FUNCTION  LISTS 


This  appendix  contains  a  list  of  MH-47E  and  CH-47D 
segments  and  functions  that  were  compared.  The  MH-47E 
segments  and  functions  are  listed  in  the  left  column;  the 
comparable  CH-47D  segments  and  functions  are  listed  in  the 
right  column.  Comparable  functions  are  listed  side  by  side. 
When  no  comparable  function  exists,  the  column  is  left  blank. 
Functions  added  for  the  MH-47E  are  indicated  by  an  asterisk. 


MH-47E 


CH-47D 


DEPARTURE  (BASE) 

1-Configure  Systems  for  Mission 
‘Load  Mission  Plan 
•Align  Navigation  Systems 
•Check  Avionics  System 
‘Check  Map  Display  System  (Pilot) 

‘Check  Map  Display  System  (Copilot) 

•Configure  Right  Director 
•Configure  Navigation  Radios 
•Set  up  Communication  Radios 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Program  Transponder 
•Boreslght  FLIR 

Monitor  Flight  Controls 

Monitor  External  Visual  Field  [NVQ]  (Riot) 

DEPARTURE  (ASSEMBLY  AREA) 

2-Before  Takeoff  (Baaa/tnismal  Load) 

3-Bafora  Takeoff  (Assembly  Area)  (NVG) 

Monitor  Flight  Controls 

Perform  Before  Taxi  Check 

Monitor  Flight  Controls 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Riot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 

Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pilot)  (Coordination) 

Perform  Cockpit  Communication  (Pilot) 

Perform  Before  Taxi  Check 

Perform  Taxi  (NVQ) 

Perform  Taxi 

Perform  Taxiing  Check 

Perform  Before  Hover  Check 

Perform  Hover  Check  (NVG] 

Land  Aircraft  (NVG) 

Load  Aircraft  (Internal) 

Perform  Taxiing  Check 

Program  Doppler 

Program  Transponder 

Perform  Before  Tefeoff  Check 

Program  Transponder 

Perform  Before  Takeoff  Check 

Perform  External  Communtcetion  (Receive  Coordination) 

Perform  External  Communication  (Transmit  Code) 

Monitor  External  Visual  Field  (NVQ)  (Riot) 

Monitor  External  Visual  Field  (NVG)  (Riot) 

Monitor  External  Visual  Field  (NVG)  (CopUot) 

Monitor  External  Visual  Field  (NVG)  (Copilot) 

3-Takeoff  (AN VIS) 

4-Takeoff  (NVG] 

Establish  Hover  (NVG] 

Monitor  External  visual  Flak!  (NVG)  (Riot) 

Establish  Hover  (NVG) 

Monitor  External  Visual  Field  (NVG)  (Riot) 

Check  External  Soane  (NVG)  (Copilot) 

Monitor  External  Visual  Field  (NVG]  (Copilot) 

Perform  Hover  (NVG) 

Perform  Hover 

Establish  Climb  (NVG) 

Establish  Climb  (NVG) 

Adjust  Climb  Parameters  (NVG) 

Adjust  Climb  Parameters  (NVG) 

Check  Cl  mb  Peramstert 

Check  Climb  Parameters 

Establish  Level  of  Flight  (NVG) 

Establish  Level  of  Flight  (NVG) 

Adjust  Level  erf  Flight  Parameters  (NVG) 

Adjust  Level  of  Flight  Parameters  (NVG) 

Check  Level  oi  Flight  Parameters 

Check  Level  of  Right  Parameters 

Check  Fuel  Consumption  Parameters 

Check  Aircraft  Systems  (Plot) 

Check  Aircraft  Systems  <, Copitot) 

Monitor  Threat  (Riot) 

Monitor  Threat  (Pitot) 

Monitor  Threat  (Copilot) 

Monitor  Threat  (Copilot,' 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Pint)  (Normal) 

Perform  Cockpit  Communication  (Copitot)  (Normal) 

Perform  Cockpit  Communication  (Pitot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 

Perform  Cockpit  Communtcetion  (Copilot) 

Perform  Cockpit  Communication  (Riot)  (Coordination) 

Perform  Cockpit  Communication  (Rkrf) 

N-2 


•Function  added  tor  MH-47E 


MH-47E 


CH-47D 


ENROUTE  (BASE-RENDEZVOUS) 
4-Enrout#  Flight 


‘Engage  Level  Flight  (Auto) 

Monitor  Flight  Controls 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

‘Adjust  Map  Display  (Copilot) 

‘Adjust  Map  Display  (Pitot) 

‘Check  Right  Instruments  (Auto) 

Perform  Navigation  [NVG] 

‘Perform  Navigation  (RADAR) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

•Monitor  FUR  Image  (Pilot) 

‘Monitor  FLIR  Image  (Copilot) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Perform  External  Communication  (Transmit  Code) 

5- Contour  Flight  (No  Update)  [ANVIS] 

Adjust  Flight  Parameters  (NVG} 

Check  Flight  Parameters 
‘Adjust  Map  Display  (Copilot) 

‘Adjust  Map  Display  (Pitot) 

Perform  Navigation  (NVG) 

‘Perform  Navigation  (RADAR) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

•Monitor  FUR  Image  (Rot) 

•Monitor  FUR  Image  (Copilot) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communtcsilon  (Pilot)  (Coordination) 
Perform  External  Communication  (Transmit  Code) 
Monitor  External  VlausJ  Field  [NVG]  (Pitot) 

6- Contour  Flight  (Update)  [ANVIS] 

Adjust  Flight  Peremeters  [NVG] 

Check  Flight  Parameters 

‘Adjust  Map  Display  (Copilot) 

Perform  Navigation  [NVG] 

Monitor  Threat  (Pilot) 

Monitor  Thraat  (Copilot) 

•Monitor  RADAR  Image  (P«ot) 

•Monitor  FUR  Image  (Rot) 

•Update  Navigation  (FUR) 

‘Update  Navigation  (NRP) 


Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Piot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Riot)  (Coordination) 
Perform  External  Communication  (Transmit  Coda) 
Monitor  External  Visual  Field  INVG1  (Pilot) _ 


ENROUTE  (AA-PZ) 

6-Contour  Flight  [NVG] 
Adjust  Flight  Parameters  [NVG] 
Check  Flight  Parameters 


Perform  Navigation  [NVG] 

Monitor  Threat  (Pilot) 
Monitor  Threat  (Copilot) 


6-Contour  Flight  [NVG] 
Adjust  Flight  Parameters  [NVG] 
Check  Flight  Parameters 


Perform  Navigation  [NVG] 

Monitor  Threat  (Pilot) 
Monitor  Thraat  (CopUot) 


6-Contour  Flight  [NVG] 
Adjust  Fight  Parameters  [NVG] 
Check  Flight  Parameters 

Perform  Navigation  [NVG] 
Monitor  Thraat  (Pitot) 

Monitor  Thraat  (Copilot) 


Chedt  Aircraft  Systems  (Copilot) 

Check  Aircraft  Systems  (Pitot) 

Compute  Fuel  Bum  Rate 
Update  Doppler  (Landmark)  [NVG] 

Update  Doppler  (Stored  Destination)  [NVG] 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pitot)  (Norma!) 
Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pitot) 

Perform  External  Communication  (Transmit  Coda) 
Monitor  External  Visual  RektfNVGI  (Paotl 


•Function  added  for  IAH-47E 


N-3 


MH-47E 


CH-47D 


7-Rendezvous  [ANVIS] 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Perform  External  Communication  (Frequency  Change) 
‘Perform  Rendezvous  Check 
‘Perform  IFF  Procedures 
‘Perform  Rendezvous  [NVQ] 

‘Perform  Aerial  Refueling  [NVQ] 

‘Depart  Rendezvous  [NVQ] 

Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
‘(Monitor  FLIR  Image  (Pilot) 

•Monitor  FLIR  Image  (Copilot) 

Adjust  Level  of  Flight  Parameters  [NVQ] 

Check  Flight  Parameters 
Monitor  External  Visual  Field  [NVQ]  (Pilot) 


ENROUTE  (RENDEZVOUS-LZ) 

e-NOE  Flight  [ANVIS] 

Adjust  Flight  Parameters  [NVQ] 
Check  Flight  Parameters 
‘Adjust  Map  Display  fCoottot) 
Perform  Navigation  [NVQ] 
•PerformNavigatton  (RADAR) 
Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 


Perform  Cockpit  Communication  (CopUot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Monitor  External  Visual  Reid  (Pilot)  INVG1 _ 


"FARP  OPERATIONS 

36— FARP  Proceduree  [NVQ] 

Perform  Taxi  [NVQ] 

Refuel  Aircraft 

Perform  Before  Taxi  Check  (FARP) 

Perform  Taxi  [NVQ] 

Monitor  Flight  Control 

Perform  Corkpll  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 
Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pilot) 

Monitor  External  Visual  Field  [NVQ]  (Pilot) 

Check  External  Scene  [NVQ]  (Copilot) 

ENROUTE  (PZ*LZ) 

23— NOE  Flight  [NVQ] 

Ad[ust  Fight  Parameters  [NVQ] 

Check  Flight  Parameters 

Perform  Navigation  [NVQ] 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Check  Aircraft  Systems  (Copilot) 

Check  Aircraft  Systems  (Pitot) 

Compute  Fuel  Burn  Rate 

Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 
Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pitot) 

Monitor  External  Visual  Field  1NVG1  (Pilot) 


‘Function  added  for  MH-47E 

“The  tegmenta  lor  Approach,  Landing,  Before  Takeoff  (FARP).  end  Tekaoff  (FARP)  ere  required  before  end  after  FARP 
operations. 
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MH-47E 

CH-47D 

ENROUTE  (RENDEZVOUS-LZ)  [Continued] 

ENROUTE  (PZ-LZ)  [Continued] 

9-NOE  Flight  [ANVIS/ASE] 

25— NOE  Flight  (Threat)  [NVG] 

Adjust  Flight  Parameters  [NVG] 

Acjust  Flight  Parameters  [NVG] 

Check  Flight  Parameters 
‘Adjust  Map  Display  (Copilot) 

Check  Flight  Parameters 

Perform  Navigation  [NVQ] 

Perform  Navigation  [NVG] 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Riot) 

Monitor  Threat  (Copilot) 

•Monitor  RADAR  Image  (Copilot) 

Respond  to  Threat  [NVQ] 

‘Update  Navigation  (FUR) 

•Perform  External  Communication  (ATHS) 

Monitor  Threat  (Copilot) 

Check  Aircraft  Systems  (Copilot) 

Check  Aircraft  Systems  (Riot) 

Compute  Fuel  Bum  Rate 

Perform  External  Communication  (Threat) 

Respond  to  Threat  [NVG] 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 

Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pilot)  (Coordination) 

Perform  Cockpit  Communication  (Pilot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

10-Approach  (LZ)  [AN VIS] 

31 -Approach  (LZ)  [NVG] 

Perform  Before  Landing  Check  (LZ) 

Perform  Before  Landing  Check  (LZ) 

Establish  Approach  [NVG] 

Establish  Approach  [NVG] 

Adjust  Approach  Parameters  [NVQ] 

Adjust  Approach  Parameters  [NVG] 

Check  Approach  Parameters 

Check  Approach  Parameters 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 

Perform  Cockpit  Communication  (Copilot) 

Parform  Cockpit  Communication  (Pilot) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Riot) 

Monitor  Threat  (Copilot) 

Monitor  Threat  (Copilot) 

Check  Aircraft  Systems  (Copilot) 

Check  Aircraft  Systems  (Riot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Monitor  External  Visual  Field  [NVG]  (Pitot) 

Check  External  Scene  [NVG]  (Copilot) 

Monitor  External  Vlaual  Flatd  [NVG]  (Copilot) 

Perform  External  Communication  (Transmit  Code) 

Perform  External  Communication  (Transmit  Code) 

11 -Lending  (LZ  Internal  Load)  [AN VIS] 

32-Landtng  (LZ  Internal  Load)  (NVG) 

Establish  Hover  (NVG) 

Establish  Hover  [NVG] 

Perform  Hover  (NVG] 

Land  Aircraft  [NVG] 

Perform  Hover  [NVG] 

Land  Aircraft  [NVG] 

Unload  Aircraft  (Internal) 

Unload  Aircraft  (tntamai) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Plot)  (Norma!) 

Perform  Cockpit  Communication  (Pitot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 

Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pilot)  (Coordination) 

Parform  Cockpit  Communication  (Riot) 

Monitor  External  Visual  Raid  NVG]  (Pilot) 

Monitor  External  Vlaual  Field  (NVG]  (Copilot) 

Monitor  External  Visual  Flaw  [NVG]  (Pilot) 

Check  External  Scene  [NVG]  (Copilot) 

Monitor  FHoht  Control » 

Monitor  Ftkjhl  Control* 

function  added  to r  UH-47E 
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MH-47E 

CH-47D 

ENROUTE  (LZ-RENOEZVOUS) 

ENROUTE  (LZ-PZ  or  (LZ-FARP) 

12-Before  Takeoff  (LZ) 

38-Before  Takeoff  (LZ) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 

Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pilot)  (Coordination) 

Perform  Cockpit  Communication  (Pilot) 

Perform  Before  Takeoff  Check  (LZ) 

Perform  Before  Takeoff  Check 

Update  Navigation  (LZ) 

Update  Doppler  (PZ) 

Monitor  External  Visual  Field  (Pilot)  [NVQ] 

Monitor  Extemel  Visual  Field  (Pilot) 

Monitor  Flight  Controls 

Monitor  Right  Controls 

3-Takeoff  [ANVIS] 

4-Takeoff  [NVQ] 

Establish  Hover  (NVQ] 

Monitor  External  visual  Field  [NVQ]  (Pilot) 

Establish  Hover  [NVQ] 

Perform  Hover  [NVQ] 

Perform  Hover 

Establish  Climb  [NVQ] 

Monitor  External  Visual  Reid  [NVQ]  (Copilot) 

Establish  Climb  [NVQ] 

Adjust  Climb  Parameters  [NVQ] 

Adjust  Climb  Parameters  [NVQ] 

Check  Climb  Parameters 

Check  Climb  Parameters 

Establish  Level  of  Flight  [NVQ] 

Adjust  Level  of  Flight  Parameters  [NVQ] 

Check  Level  of  Right  Parameters 

Perform  Cockpit  Communication  (Copilot)  (Normal) 
Pedorm  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 

Establish  Level  of  Flight  [NVQ] 

Adjust  Level  of  Flight  Parameters  [NVQ] 

Check  Level  of  Right  Parameters 

Check  Fuel  Consumption  Parameters 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pilot) 

Check  Aircraft  Systems  (Pilot) 

Check  Aircraft  Systems  (Copilot) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Reid  [NVG]  (Pilot) 

Check  Extemel  Scene  [NVG]  (Copilot) 

13-NOE  Flight  (Route  Change)  (ANVIS) 

Adjust  Flight  Parameters  [NVQ] 

27— NOE  Flight  (Mlealon  Change)  [NVQ] 

Adjust  Flight  Parameters  [NVG] 

Check  Flight  Parameters 

Check  Flight  Parameters 

‘Adjust  Map  Display  (Copilot) 

Penorm  Navigation  [NVG] 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Perform  Navigation  [NVQ] 

Monitor  Threat  (Pitot) 

Monitor  Threat  (Copilot} 

Check  Aircraft  Systems  (Copilot) 

Check  Aircraft  Systems  (Pitot) 

Compute  Fuel  8um  Rate 

Mission  Change 

Update  Navigation  (Mission  Change) 

Perform  Coalpit  Communication  (Copilot)  (Normal) 

Mission  Change 

Update  Doppler  (Mission  Change) 

Perform  Cockpit  Corrmunlcatior.  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Plot)  (Normal) 

Perform  Cockpit  Communication  (Piot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 

Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pitot)  (Coordination) 
Monitor  External  Visual  Field  fNVGl  (Pilot) 

Perform  Cockpit  Communication  (Pitot) 

Monitor  External  Visual  Retd  fNVGl  (First) 

‘Function  added  tor  MH-47E 


MH-47E 


CH-47D 


ENROUTE  (LZ-RENDEZVOUS)  [Continued] 

7--Rondezvous  [ANVIS] 

Monitor  Threat  (Pilot) 

Monitor  Threat  (Copilot) 

Perform  External  Communication  (Frequency  Change) 

•Perform  Rendezvous  Check 
•Perform  Rendezvous  [NVQ] 

‘Perform  IFF  Procedures 

•Perform  Aerial  Refueling  [NVQ] 

•Depart  Rendezvous  [NVQ] 

Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 

‘Monitor  FLIR  Image  (Wot) 

•Monitor  FLIR  Image  (Copilot) 

Adjust  Level  of  Flight  Parameters  [NVQ] 

Check  Flight  Parameters 

Monitor  External  Visual  Field  [NVQ]  (Pilot) 

••FARP  OPERATIONS 

36— FARP  Procaduraa  [NVG] 

Perform  Taxi  [NVQ] 

Refuel  Aircraft 

Perform  Before  Taxi  Check  (FARP) 

Perform  Taxi  [NVQ] 

Monitor  Flight  Control 

Perform  Cockpit  Communication  (Copilot)  (Normal) 

Perform  Cockpit  Communication  (Wot)  (Normal) 

Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pitot) 

Monitor  External  Visual  FleW  (Pilot)  (NVQ) 

Check  External  Scene  [NVQ]  (Copilot) 

ENROUTE  (RENDEZVOUS-BASE) 

ENROUTE  (AA-PZ) 

6~Contour  Flight  (Update)  [ANVIS] 

Adjust  Flight  Parameters  [NVQ] 

6-Contour  Flight  (NVQ) 

Adjust  Fight  Parameters  [NVG] 

Check  Flight  Parameters 

Perform  Navigation  [NVG] 

Monitor  Threat  (Wot) 

Monitor  Threat  (Copilot) 

Check  Flight  Paramsters 
•Adjust  Map  Display  (Copilot) 

Perform  Navigation  (NVG) 

Monitor  Threat  (Pitot) 

Monitor  Threat  (Copilot) 

•Monitor  RADAR  Image  (Pilot) 

•Monitor  FLIR  Image  (Wot) 

Update  Navigation  (FUR) 

•Update  Navigation  (NRP) 

Check  Aircraft  Systems  (CopUot) 

Check  Aircraft  Systems  (Pitot) 

Compute  Fuel  Bum  Rate 

Update  Doppler  (Landmark)  (NVG) 

Perform  Cockpit  Communication  (Copitot)  (Normal) 

Update  Doppler  (Stored  Destination)  [NVG] 

Perform  Cockpit  Communicetion  (Copitot)  (Normal) 

Perform  Cockpit  Communication  (Plot)  (Normal) 

Perform  Cockpit  Communication  (Plot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 

Perform  Cockpit  Comrrsjnlcation  (Copilot) 

Perform  Cockpit  Communication  (Pitot)  (Coordination) 

Perform  Cockpit  Communicetion  (Pitot) 

Perform  External  Communication  (Transmit  Code) 

Perform  External  Communication  (Transmit  Code) 

Monitor  External  Vitus)  Field  fNVGl  (Pilot! 

Monitor  External  Visual  Field  fNVGl  fWotl 

•Function  added  for  MK-47E 

**The  tegmenta  tor  Approach,  Landtog,  Bafor«T«todH  (FARP).  and  Takeoff  (FARP)  ere  required  before  and  after  FAR P 
operations. 
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ENROUTE  (RENDEZVOUS-BASE)  [Continued) 
14-Approach  (AN VIS] 

Perform  External  Communication  (Frequercy  Cheng*) 
Perform  Before  Landing  Check 
Establish  Approach  [NVG] 

Adjust  Approach  Parameters  [NVG] 

Check  Approach  Parameters 

Monitor  External  Visual  Field  [NVG]  (Copflot) 

•Monitor  FLIR  Image  (Copilot) 

Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 


Perform  External  ConxtumlcatkJO  (Transmit  Code) 
Monitor  Threes  <P#c«) 

Monitor  Threat  (Coptot) 

Monitor  External  Visud'  Field  (Pilot)  [NVG] 


15-Lsndlng  [ANVIS] 

Establish  Hover  [NVG] 

Perform  Hover  [NVG] 

Monitor  Externa]  Visual  Field  [NVG]  (Copilot) 

Land  Aircraft  [NVG] 

Perform  After  Lantkng  Check 
Perform  External  Communication  (Receive  Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot)  (Coordination) 
Perform  Cockpit  Communication  (Pilot)  (Coordination) 
Monitor  External  Visual  Field  (Pitot)  |NVG] 


ENROUTE  (AA-PZ)  [Continued] 

13-Approach  [NVG] 

Perform  External  Communication  (Frequency  Change) 
Perform  Before  Landing  Check 
Establish  Approach  [NVG] 

Adjust  Approach  Parameters  [NVG] 

Check  Approach  Parameters 


Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Pilot)  (Normal) 

Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Pilot) 

Check  Aircraft  Systems  (Copilot) 

Check  Aircraft  Systems  (Pilot) 

Perform  External  Communication  (T ransmit  Code) 
Monitor  Threat  (not) 

Monitor  Threat  (Copilot) 

Monitor  External  Visual  Field  [NVG]  (Pilot) 

Check  External  Scene  [NVG]  (Copilot) 

14— Landing  [NVG] 

Establish  Hover  [NVG] 

Perform  Hover  [NVG] 

Check  External  Scans  [NVG]  (Copilot) 

Land  Aircraft  [NVG] 

Perform  After  Landing  Check 
Perform  External  Communication  (Receive  Coordination) 
Perform  Cockpit  Communication  (Copilot)  (Normal) 
Perform  Cockpit  Communication  (Riot)  ((Normal) 

Perform  Cockpit  Communication  (Copilot) 

Perform  Cockpit  Communication  (Riot) 

Monitor  External  Visual  Field  (Rot)  [NVQ1  _ 


‘Function  added  for  MH-47E 
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